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Abstract 


The European Union is facing a major challenge: irregular migration. Our aim in this 
paper is to shed light on a past EU migration policy through the lens of a rigorous 
analysis of its impact. To this end, we look at the EU-Turkey statement, an agreement 
reached in March 2016 to contrast irregular migration from Turkey to the EU. Despite 
the intention to curb migration flows, combat smuggling and improve border security, 
the implementation of the EU-Turkey deal has raised questions about its effectiveness 
and humanitarian impact. Drawing on existing literature and empirical data, this study 
examines the causal impact of the EU-Turkey statement on migration patterns and 
fatalities in the Mediterranean. Using a matrix completion estimator for panel data, we 
assess the diversion effect of the agreement by quantifying the number of migrants 
diverted to alternative routes and estimating the lives lost at sea as a result. Our results 
show a significant diversion effect from the Eastern Mediterranean to the Central route, 
which undermines the core objective of the agreement to reduce border crossings. We 
estimate an increase of 19764102 migrants on the central route due to the agreement 
from April to December 2016. We also find a correlation between the diversion effect 
and the risk of death on the main migration routes, resulting in a net increase of 44+3 
lives lost at sea. We highlight the unintended consequences of bilateral migration 
agreements and emphasize the need for a broader perspective when designing future 
policies. 

Keywords: migration, policy impact analysis, European Union, causal analysis, causal 
machine learning 


1 Introduction 


In recent years, the European Union (EU) has faced a formidable challenge as irregular migration 
flows to its shores reached unprecedented levels between 2014 and 2018, resulting in what is 
commonly referred to as the “migration crisis”[9]. This increase in migration has attracted public 
attention and led to a focus on emergency measures to counter irregular border crossings. In 
response to the migration crisis, policy makers have pursued various strategies, including the 
conclusion of agreements with transit countries and the adoption of measures to externalize 
border controls. These efforts reflect an approach that aims to manage migration flows and 
mitigate the immediate challenges of irregular migration. Despite the limitations of such an 
approach, agreements with transit countries are becoming the norm. On March 17, for example, 
the EU announced a major pledge of over €5 billion in grants and loans to Egypt, the last of many 
Mediterranean countries to receive support to improve its border security measures [13]. These 
initiatives follow precedents set by agreements with countries such as Turkey in 2016, which 
served as a model for similar deals. The declaration signed between the EU and Turkey in March 
2016 is an important agreement with far-reaching implications [10]. Although the declaration 
aims to address the problem of irregular migration, it has raised questions about its effectiveness 
and the impact on human lives [14]. 

One of the most important points was Turkey’s commitment to strengthen border security and 
prevent refugees and migrants from entering the EU. In return, the EU promised Turkey financial 
support for the care and accommodation of refugees within its borders. Despite the intentions 
expressed in the declaration, 2016 saw the highest number of deaths among migrants attempting 
to reach Europe via the dangerous Mediterranean routes, which include the Western, Eastern 
Mediterranean and Central routes. Shockingly, 5143 people lost their lives on this perilous 
journey, an increase of more than 1000 deaths compared to the previous year [22]. Strikingly, this 
happened while the number of refugees arriving in Europe fell by over 60% [29]. While the 
European Commission claims that the agreement between the EU and Turkey has led to tangible 
results in reducing irregular and dangerous crossings as well as in reducing the number of 
fatalities in the Aegean Sea, there are still numerous reasons to doubt the overall effectiveness of 
the declaration when looking at the entire Mediterranean migration region [16]. These facts 
underline the need to assess more precisely the impact of migration agreements at the regional 
level and in the long term, which raises an important research question: Has the EU-Turkey deal 
significantly reduced the number of migrants arriving in the European Union? Has EU funding and 
the EU-Turkey statement helped to prevent the tragic loss of life in the Mediterranean? Or, on the 
contrary, has the deal contributed to increasing the risk of deaths in the Mediterranean? In light 
of these crucial questions, in this paper we examine whether the EU-Turkey statement has 
inadvertently contributed to the increase in migrant crossings on alternative and riskier routes, 
leading to an increase in the risk of death. 


In recent years, researchers have studied irregular migration in the Mediterranean, focusing on 
the determinants, patterns and impacts. However, to our knowledge, no published study has 
attempted a causal analysis of the diversion effect of a policy in the region. In our study, the term 
diversion refers to the phenomenon of some migrants choosing alternative routes instead of the 
route targeted by the policy. The majority of studies concentrate on the Central Mediterranean 
route, being the one with the highest migration flux and the highest number of deadly events [21]. 
Most studies focus on the impact of EU funded Search and Rescue (SAR) operations on the rise or 
decrease of the migration flows. SAR operations in the Mediterranean involve coordinated efforts 
to locate and rescue individuals in distress at sea within the region, aimed at saving lives and 
ensuring the safety of migrants and others facing perilous conditions during maritime crossings. 
Battiston[4] emphasises that a more humanitarian rescue policy correlates with an increase in 


future crossing attempts, while stricter border control measures are associated with a higher risk 
of death for migrants. Deiana and coworkers[12] developed a model of irregular migration to 
determine the impact of SAR operations. They found that these operations inadvertently led 
smugglers to use more dangerous methods, such as sending boats out in bad weather and using 
flimsy rafts. In contrast to this finding, Cusumano and Villa [11] and other researchers [1, 25] have 
found that SAR operations carried out by European authorities and non-governmental 
organizations (NGOs) have effectively reduced the number of deaths at sea without significantly 
encouraging irregular migration. 


When it comes to examining the impact of a policy or agreement on migration flows and the 
associated risk of death for migrants, the existing body of research is limited to few papers? ? ]. 
It is an emerging field of research characterized by its novelty and the scarcity of available data. 
The ongoing work of Zambiasi and Albarosa[33] represents a pioneering attempt to study the 
impact of an agreement in the Mediterranean region. Their focus is on assessing the impact of a 
specific migration agreement between Italy and Libya on the security of migration routes and the 
decision-making processes of migrants and smugglers. Their research provides important 
insights suggesting that migrants and smugglers responded strategically to this policy change. In 
particular, they changed their routes and redirected a significant part of the illegal migration flow 
to the Western Mediterranean route. Another interesting aproach is the analysis of the impact of 
conflicts on people migratory behaviours[31]. Weisser (2023) has found that conflics and the 
resulting forced dispacement of people may have far-reaching repercussions, such as the increase 
of migration hazards on migration routes far away, due to a spillover effect on the region of 
interest.Overall, recent studies highlight the complex dynamics and unintended consequences 
associated with migration deals, particularly in terms of route safety and the adaptability of 
migration patterns in response to policy changes. These results support our hypothesis regarding 
the chronic problem of redistribution of migrants via alternative routes. We argue that policies 
that focus solely on enforcing controls on a single route prove ineffective and may exacerbate the 
problem by displacing it to another area and delivering counterproductive outcomes. It is indeed 
proven that a change in the accessibility or enforcement of borders along migration routes can 
cause a significant shift in migrant flows. Guido Friebel et al. [18] demonstrated that the opening 
of the Central Mediterranean route in 2011 changed the dynamics of migration flows. Another 
remarkable work [28] contributes to the understanding of deaths at the Mediterranean borders 
by evaluating recent data sources, providing a descriptive statistical analysis of mortality risks 
from 2010 to 2016 and assessing the link between European border policies and deaths. The 
findings challenge the narrative of deterrence and highlight the limits of the EU’s strategy to 
address the current humanitarian crisis. Despite their efforts, most of the empirical analysis still 
lacks statistical relevance. For example, many analysis claim that there was no immediate 
redistribution of migrants after the EU-Turkey agreement, based solely on the total number of 
crossings and the shift in the composition of migrants using the Central route [23, 28]. However, 
as we will show, this claim is misleading, since we find a significative diversion effect toward 
alternative routes. Nonetheless, IOM acknowledge an unusual increase in border crossings in 
December 2016, possibly related to the signing of the EU-Turkey statement. A review of the 
existing literature reveals that there is a lack of in-depth quantitative research on the impact of 
the EU-Turkey statement. For example, the online article by Spijkerboer [26] claims that the EU- 
Turkey statement had no causal impact on the decrease in migration flows on the Eastern 
Mediterranean route, without presenting any econometric analysis to substantiate his hypothesis. 
Moreover, as Steinhilper [28] notes, the academic community has shown limited interest in 
conducting thorough quantitative analyses of border deaths, despite the significant number of 
fatalities and ongoing public debates. Indeed, the existing literature often approaches the subject 
from a legal or critical theoretical standpoint and generally neglects to engage with the available 
quantitative information. This even applies to the literature on the EU-Turkey agreement, as most 


academic works aim to highlight the various legal shortcomings and perceived immorality of the 
agreement[32]. The literature on irregular migration in the Mediterranean Sea reveals a diverse 
range of analyses, but there still remains a lack of in-depth research on the implications of the EU- 
Turkey statement. 


Our research aims to unravel the complexity of the implications of the EU-Turkey statement and 
assess its impact on irregular migration and human lives. Through an examination of existing data, 
reports and incidents, we seek to uncover the diversion effect of the EU-Turkey deal by using a 
matrix completion estimator for panel data [3]. Furthermore, we intend to estimate the potential 
number of lives lost at sea as a result of the implementation of the EU-Turkey deal. With this 
project, we investigate the causal impact of migration agreements on diversion phenomena on the 
main routes in the Mediterranean. We emphasize the need for a broader perspective when 
drafting migration agreements within the European Union and argue that while the detour of 
migrants to alternative routes may be beneficial for individual states, from an EU perspective it is 
a dangerous development that undermines the original intent of the agreement. Using a novel 
causal method, we can not only detect a significant detour effect from the Eastern to the Central 
route, but also quantify the number of migrants who are forced to take this alternative route. This 
allows a numerical estimate of the lives lost at sea due to the implementation of the EU-Turkey 
statement. It is important to be aware that our results are approximate and likely to underestimate 
the actual impact. Numerous reports by the International Organization for Migration (IOM) 
highlight the dangers of the Central route due to its length of several hundred kilometres, political 
instability and dangerous smuggling strategies [20]. Our analysis is divided into two parts. First, 
we examine the causal effects of the deal on migration flows in the Mediterranean. Then we focus 
on the derivation of the death risk induced by the deal. 


2 Methods 


2.1 Data 


To conduct our analyses, we rely on two main sources of information. For the causal analysis, we 
need data on the entry flows into the EU via different Mediterranean routes. At the same time, we 
collect detailed information on causality at sea to assess the risk of a Mediterranean crossing. For 
the first part of our study, we use data sets provided by Frontex, while for the second part we also 
rely on data from the Missing Migrants project. Frontex, officially known as the European Border 
and Coast Guard Agency, is an agency of the European Union responsible for coordinating and 
supporting border control and migration management between EU Member States. Frontex 
collects and analyses migration and border control data to help manage migration flows and 
improve security at the EU’s external borders [15]. Frontex compiles statistics on the number of 
irregular border crossings detected at the EU’s external borders. It also records the nationalities 
of migrants apprehended attempting to cross the borders irregularly and groups them according 
to migration routes. The dataset provided by the Missing Migrants Project is compiled by the IOM 
and is available online[22]. This dataset represents the most comprehensive record of migration 
incidents worldwide and includes data on incidents leading to the death or disappearance of one 
or more migrants. It comes from various sources, including media, institutions and NGOs, and 
contains important information such as the number of fatalities and missing persons per incident, 
the locations of the incident and the data sources. In the two previous datasets, both border 
crossings and missing migrants are categorized into different coherent migration routes based on 
the point of interception. 

In our analysis, the primary dependent variable of interest is the monthly number of attempted 
crossings from 2011 to early 2017 across five major migration routes in the Mediterranean: the 


Western Mediterranean, the Western African, the Central Mediterranean, the Eastern Border and 
the Eastern Mediterranean. The Western Mediterranean route connects ports in Algeria and 
Morocco with Spain, while the Western African route links the western coast of Africa with the 
Canary Islands. The Central Mediterranean route connects Italy and Malta with Libya, as well as 
Tunisia and Egypt. The Eastern Border route stretches across Eastern Europe and connects it with 
Turkey by land. Finally, the Eastern Mediterranean route connects Greece, Turkey and Cyprus, 
representing an important link between Europe, the Middle East and Asia. The recognition of 
these routes has met with international approval from leading humanitarian organizations such 
as IOM, Frontex and UNHCR [22? ? ]. 

The Frontex dataset provides the nationality of the migrant. This allows us to construct our data 
matrix for causal analysis in such a way that each observation unit represents the total number of 
migrants of a given nationality crossing one of the five routes at a given time. 

In our analysis of the change in route risk induced by the EU-Turkey agreement, we use monthly 
data on fatalities and disappearances documented for the four Mediterranean routes, as we have 
excluded the Eastern Border due to a lack of data. As the dataset on missing migrants does not 
include nationality information, we aggregate the data at the route level. This particular analysis 
focuses on a narrower time frame from 2015 to 2017. In this analysis, which aims to provide 
evidence of the existence of a positive correlation between the number of missing migrants and 
the change in the number of migrants caused by the EU-Turkey agreement, we also use the Armed 
Conflict Location and Event Data (ACLED)[24]. ACLED is a publicly available dataset on conflict 
events created specifically for detailed conflict analysis and crisis mapping. This dataset contains 
details on the dates and locations of all documented incidents of political violence in more than 
70 developing countries, focusing on regions such as Africa, Asia and the Middle East. We use this 
data in our regression analysis to control for the political instability of the countries of origin. All 
the data we collected and the code we used for the analysis are available in an open repository as 
described in the Data Availability section. 


2.2 Counterfactual estimation and causal implication 


The aim of our main analysis is to assess the causal impact that the agreement between the EU 
and Turkey had on the redistribution of the nationalities that made up the majority of migrants 
crossing the Aegean Sea before the signing of the declaration. The method we used to assign a 
nationality to either the treated or control group was to examine the distribution of nationalities 
across routes. If the median number of migrants of a nationality in a pre-treatment period was 
above the aggregate median of all nationalities on the treated Eastern route, then that nationality 
was considered as treated. If it was below the median, it was assigned to the control group (see 
Table SO and S1 in the Supplementary Materials for a complete list of nationalities in the control 
and treatment groups). The calculation of the median and the treatment allocation took place up 
to October 2015 to avoid possible pre-trend effects. A three-month placebo-in-time test was 
performed to control for the presence of a pre-trend (see Figure S1 in the supplementary 
materials), and a different cut-off value was used to select the treated group, ie. the 20 
nationalities with the most crossings on the Eastern Mediterranean route were selected. For the 
imputation of the treated nationality status, we consider all nationalities except Syrians, as they 
benefit from the exclusive privileges defined in the agreement. The latter are also used in our 
robustness analysis, which also takes into account different time periods available (see 
Supplementary Materials). 

In our main analysis, we estimate the Average Treatment Effect on the Treated 


ATT = E[Yp-1- Yp-0| D = 1] (1) 


where Dj;.denotes the treatment status, Yi(1) and Yi(0) the potential outcomes of the unit 7 in the 
period tif Di= 1 or Dz= 0. We consider the nationalities that mainly used the Eastern route to enter 
the EU as the treated entities, as they were more affected by the agreement after March 2016. 
Therefore, D;is set to 1 after the signing of the agreement, starting in April 2016. To assess the 
impact of the agreement on nationalities that predominantly use the Easter route, we use a causal 
machine learning approach. Specifically, we rely on the Matrix Completion Estimator (MC) [3] to 
predict migration patterns in a counterfactual scenario without the EU-Turkey agreement. This 
method, originating from the computer science literature, serves as a generalization of factor- 
augmented models. Comparisons were made with the synthetic control method, and after careful 
analysis, we opted for the matrix completion approach as it is more suitable for our particular 
case. MC treats a causal inference problem as a task to complete a N x T matrix with missing 
entries, where missing entries occur when D;;= 1. Mathematically, MC assumes that the N timesT 
matrix can be approximated by a matrix of lower rank L(N timesT), i.e: Y (0) = X6 + L + €. In this 
context, Yis a (N x T) matrix of untreated outcomes; X is a (N x T x k) array of covariates, and € 
represents a (N x T) matrix of idiosyncratic errors. Matrix completion then attempts to estimate 
L directly by solving the following minimization problem 


1 
L = argmin, (Zineo iol Vie — Liz)* + A, - nox) (2) 


, where O = {(i,t)|Di= 0}, norm(L) is the chosen matrix norm of LZ and A, is a tuning parameter. In 
our scenario, we do not use covariates, but only time fixed effects and fixed effects for nationality- 
route pairs, so that the algorithm can minimize the errors in the space of unobserved 
characteristics of our observations. A visual representation of our methodological approach is 
provided in Figure 1, which shows different units t: to t,, each representing a unique combination 
of route and nationality, whose state is evolving through time; some of them become treated after 
the signing of the agreement in March 2016 (dark blue). These dark blue cells are the ones that 
will be considered as missing observations by our Matrix Completion estimator. 


2.3 The effect of the EU-Turkey deal on missing migrants 


In the second step of our analysis, we take the change in migrant flows along the four routes most 
affected by the agreement, as measured by the ATT, as an indicator to quantify the impact of the 
agreement on lives lost at sea. 

To this end, we run a two-way fixed effects regression to test the relationship between the ATT 
of the EU-Turkey agreement and the number of migrants missing at sea. The inclusion of monthly 
fixed effects allows us to take out the effects of unobservable variables that vary over time, while 
the inclusion of route fixed effects allows us to remove time-invariant, route-specific variables that 
we do not observe. In addition to the basic framework, we add a control variable to account for 
departure country instability as a critical time-varying factor affecting route risk. We decided to 
measure the instability of Turkey, Libya and Morocco by the number of deaths from violence 
against civilians, as the literature points out that the instability of a country is mainly related to 
the emergence of illegal markets such as smuggling, where the goal is to maximize profit at the 
expense of migrants’ lives[17]. 

Thus, the equation of our model is 


MMit= ai+ yt-1 + Picrossingsit-1 + B2ATTit-1 + P3political fatalitiesit-1 + eit-1 (3) 


where MMi; is the number of missing migrants along route jin month t, aj;and y;-1 are route and 
time fixed effects, while ATT;:-1 is our variable of interest, which measures the change in the 
number of migrants along route i at time t - 1 induced by the EU-Turkey agreement, and which 
we estimated in the first step of our analysis using our MC method. 
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Figure 1: The figure describes our causal machine learning approach. (a) The treated status matrix 
(TSM) illustrates the relationship between route-nationality pairs on the y-axis and time 
represented on a monthly basis on the x-axis. For example, t; here represents the Eastern 
Mediterranean Route Bangladesh nationality unit, which belongs to our treatment group (dark 
blue cells), while ¢, represents the Western Mediterranean Route - Zambia unit, which belongs to 
the control group (light blue). The red dashed line indicates the start of treatment in April 2016. 
(b) Starting from our TSM, we can obtain our matrix completion matrix (MCM), which is obtained 
by removing the treated entries (i.e. t1,, where j is a post-treatment column index) and interpreting 
them as missing counterfactuals (white cells). The goal of the matrix completion estimator is to 
estimate the missing counterfactual values of our treated units accurately. 


3 Results 


3.1 Descriptive statistics 


First, we provide descriptive statistics on the potential diversion effect of the EU-Turkey 
agreement for the most exposed nationalities and the increased risk faced by migrants who have 
opted for the Central Route. Figure 2a shows the migration trends of Iraqi nationals from 2015 to 
2018. The figure outlines temporal patterns for two major Mediterranean migration routes: the 
Central Route (shown in black) and the Eastern Mediterranean Route (highlighted in red). This 
visual representation is intended to provide an initial insight into the potential diversion effect 
that has unfolded following the adoption of the EU-Turkey statement. This effect consists of 
migrants, mainly from the Middle East and Asia, being diverted from the Eastern Mediterranean 
route to the Central route. An additional Figure (S1) showing the development of border crossings 
of treated nationalities is included in the Supplementary Materials. As various studies have shown, 
the Eastern Mediterranean route was mainly used by people from the Middle East [28]. Iraqi 
nationals in particular were more likely to use the Eastern Mediterranean route than the Central 
route in October 2015, as shown by their placement above the median of the distribution of all 


nationalities entering via the Eastern Mediterranean route. The graph illustrates a clear shift from 
the Eastern Mediterranean route to the Central route, which coincides with the signing of the 
EUTurkey Statement. Despite evidence of a change in migration patterns, previous descriptive 
studies have indicated that the diversion effects were not large enough, as highlighted for example 
by the Council of Europe [30] and in other research articles [28]. However, a thorough analysis of 
the effects of this policy is still pending, as previous studies have only compared the distribution 
of nationalities from populous and war-torn countries before and after the signing of the 
agreement and provided corresponding results. Through our causal ML analysis we draw 
attention to the effects of a migration agreement between the EU and its neighbouring countries. 
Figure 2b examines the mortality rates and again compares the Central route with the Eastern 
Mediterranean route. As can be seen from the Figure and is generally acknowledged, the Central 
Route is characterized by an alarmingly high mortality rate.The graph shows a remarkable 
increase in mortality rates following the adoption of the EU-Turkey Statement. Of particular 
significance is an unusual increase in the winter months of 2016, a phenomenon pointed out by 
the IOM. The IOM attributes this spike to the closure of the Eastern Mediterranean route. These 
initial analyses shed light on the increased risks migrants face when choosing the Central Route. 
It is important to emphasize that due to the unreported or undetected deaths of migrants at sea, 
caution should be exercised when interpreting these estimated mortality rates. The uncertainty 
in the number of missing migrants and the number of crossings used for the calculation leads to 
potential limitations in the accuracy of these statistics. In addition, the mortality rate calculation 
does not consider deaths that occur before embarkation for the sea journey. As a result, the value 
of the mortality rate is probably underestimated. This is particularly true for the Central Route, 
where the likelihood of human trafficking and exploitation is higher than for migrants who have 
opted for the Eastern Mediterranean route[19]. 


(a) Rerouting of Iraqi migrants from the Eastern (b) The Central Mediterranean route is known 
Mediterranean route (in red) to the Central to be the deadliest migration route in the world. 
Mediterranean route (in black) following the The IOM reports an abnormal peak in the winter 
agreement between the EU and Turkey in March of 

2016. 2016. 


Figure 2: (a) Time series of Iraqi migrants crossing the Central and Eastern Mediterranean route 
and (b) time series of missing migrants on the Central and Eastern Mediterranean route. 


3.2 Counterfactual analysis 


Our main objective is to investigate the causal impact of the EU-Turkey agreement on the 
migration flows of those nationalities that constituted the majority of migrants in the Aegean prior 
to the signing of the declaration. The main results of our causal ML analysis are summarized in 
Table 1. Figure 3a shows the estimated Average Treatment effects on the Treated (ATTs) grouped 
by time period together with the corresponding uncertainty estimates for the Eastern 
Mediterranean route. Similarly, Figure 3c and Figure 3b show the estimated ATTs for the other 
two primary migration routes: the Central and Western Mediterranean routes. The confidence 


intervals shown in the graphs refer to a 90 percent confidence level, where the uncertainty 
estimates were derived using a block bootstrap with 200 iterations and clustered at the unit level. 
The figures show that the estimated ATTs during the pretreatment phase are close to zero. Indeed, 
it is important that the ATTs are not significant during the pretreatment phase to ensure the 
validity of the assumptions of our model. We find that the number of migrants using the Eastern 
route decreases after the agreement and the number of migrants using the Central route increases 
significantly, indicating a significant diversion effect. Table 1 summarizes the ATTs for the five 
routes. All in all, we can derive a weakly significant decrease in migration flows on the Eastern 
Mediterranean route, which is theoretically the most affected route by the EU-Turkey agreement. 
The modest significance is intriguing when interpreting the impact of the agreement on this route. 
This potential lack of causal effect between the EU-Turkey deal and the decline in crossings and 
deaths on the Eastern Mediterranean route was already noted by Thomas Spijkerboer in his blog 
article published in September 2016[27]. 

The most remarkable result relates to the Central route and shows a positive and statistically 
significant ATT at a level of 0.01. The significance remains stable in different sensitivity tests, 
varying the time periods and the group of nationalities treated. The positive value of 189 indicates 
the monthly average of migrants who were forced to take the central route as a result of the 
agreement, thus exposing themselves to a higher risk of exploitation, human trafficking and a 
higher probability of death during the crossing. Table 1 also contains the ATT value for the 
Western route. As expected, there is no significant diversion effect to the Western route for the 
period between 2011 and 2017. This is likely due to the large distance to the Eastern 
Mediterranean route. After conducting several experiments to assess the robustness and 
effectiveness of the model (see supplementary materials), our results suggest a significant 
diversion effect on the Central route triggered by the implementation of the EU-Turkey agreement. 
These results are consistent with the IOM’s hypothesis that efforts to contain flows generally only 
move them elsewhere [2]. This significant result also prompts us to further investigate the 
relationship between the diversion effect caused by the agreement and the likelihood that 
migrants who are diverted to the Central route are at risk of death. 


Route ATT S.E. p.value 
Central 189.318946 | 57.176314 | 0.0009291575 
Mediterranean Route 

Eastern Borders 1.325483 1.223554 | 0.2786727027 
Route 

Eastern -63.418110 | 37.430971 | 0.0902143021 
Mediterranean Route 

Western African 1.943015 1.172826 | 0.0975810742 
Route 

Western 6.549187 3.189235 | 0.0400213294 
Mediterranean Route 


Table 1: Estimated Average Treatment Effects of the Treated (ATTs), standard errors and p-values 
for different migration routes. 


3.3. Hazard of crossings 


After analysing the causal impact of the agreement on the diversion of migrants from the Eastern 
Mediterranean route to alternative routes, our results indicate a potentially increased risk of death 
for migrants attempting to cross these alternative routes, particularly the Central Route. 
Therefore, a better assessment of the increased risk to migrants is needed, even if the available 


data do not allow a rigorous analysis of the causal link between the agreement and the mortality 
risk associated with crossing the Mediterranean. We begin our analysis by examining the 
mortality rate on the Central Mediterranean route, based on the available data on Missing 
Migrants. This rate is calculated according to the IOM method by dividing the number of deaths at 
sea by the number of deaths at sea plus the number of crossings[21].An initial descriptive analysis 
reveals a relevant difference between the mean values of the distribution of mortality rates before 
and after the deal, with the mean value almost doubling in the period after the deal. This 
preliminary observation forms the basis for the development of our hypothesis that the diversion 
of migrants from the Eastern Mediterranean to the Central route has increased the likelihood of 
migrants being exposed to a risk of premature death. In addition to our observations, we also have 
the opportunity to corroborate our hypothesis by relying on the results of fieldwork as found by 
Galos et al. in their thorough report [19]. In particular, Galos and colleagues examine the 
vulnerabilities and risks of exploitation and abuse faced by migrants arriving in Europe during 
their journey. Their report focuses on a comparative analysis between the Eastern Mediterranean 
route and the Central route, drawing attention to their differences and identifying the main 
predictors of the likelihood of experiencing violence. They found that the choice of migration route 
and travel characteristics are more important than socio-demographic background in 
determining the risks for migrants, as longer journeys, for example, significantly increase the 
likelihood of abuse, exploitation and trafficking. They also report that migrants on the Eastern 
Mediterranean route usually travel for 62 days, while half of the migrants on the Central 
Mediterranean route travel longer, more than six months and an average of 153 days. Moreover, 
secondary migration, i.e. departure from a country other than the country of origin, is a significant 
predictor only in the case of the Central route. These results confirm the increased risks faced by 
migrants who are diverted to the Central route during their journey. This journey appears to be 
significantly longer and the likelihood of secondary migration is high. Moreover, the socio- 
demographic characteristics turn out to be non-significant, suggesting that vulnerability to 
exploitation is independent of the country of origin. In light of all these findings, our hypothesis 
that migrants who choose the Central Mediterranean route rather than the Eastern Mediterranean 
route are at increased risk is confirmed. Crucially, however, we establish a significant link between 
the number of lives lost at sea and the diversion effect caused by the EU-Turkey agreement. To 
achieve this, we conducted a two-way fixed effects regression analysis. Our results in Table 2 show 
a significant and positive correlation between the average treatment effects on the treated and the 
number of migrants missing at sea with an R-squared value of 0.583. Indeed, our results reveal 
several remarkable findings. First, we observe a statistically significant positive correlation 
between migrant crossings and missing migrants (f = 0.001, SE = 0.000, t-stat = 2.655, p = 0.009), 
suggesting that higher migration flows correlate with more migrant deaths. In addition, the 
diversion effect due to the EU-Turkey agreement also seems to contribute to higher migrant death 
rates, as shown by the positive and highly significant coefficient associated with ATT 
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major migratory routes with 90% confidence intervals. 


(6 = 0.852, SE = 0.068, t-stat = 12.543, p < 0.001). Finally, the number of political deaths also shows 
a positive coefficient (6 = 0.314, SE = 0.102, t-stat = 3.062, p = 0.003), suggesting a possible 
association with the increase in migrant deaths. Our analysis shows a significant correlation 
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between the EU-Turkey agreement and the number of deaths on the Central Mediterranean route. 
These findings deserve careful consideration, especially recently as the EU is negotiating similar 
agreements with other partners in the region [5], most recently with the Egyptian government. 


Table 2: Two-way fixed effect model 


missing migrants = crossings + ATT + political fatalities + unit effects + time effects 


Covariance Type: Clustered by Route 


Coefficients: 

Estimate Std.Error _ t-Statistic p-Value 
crossings 0.001 0.000 2.655 0.009 
ATT 0.852 0.068 12.543 0.000 
political fatalities 0.314 0.102 3.062 0.003 

Included Fixed Effects: 
Total 

Entity 4 
Time 37 


Summary statistics: 


- Number of observations: 142 
- R-squared (incl. FE): 0.583, Within R-squared: 0.142 


Given the significant average treatment effect on the treated along the central route and a positive 
significant correlation between the deal’s diversion effect and the number of deaths at sea, our 
next objective was to quantify the deaths in the central Mediterranean attributable to the 
agreement. Our approach involves multiplying the significant monthly estimated ATT for the 
central route by the mortality rate for each month between April and December 2016. We obtain 
a value of 44 + 3 deaths attributable to the declaration. While the resulting numerical value has 
symbolic weight, it confirms that the agreement between the EU and Turkey forced many migrants 
to change their route, exposing them to an increased risk of death. 


4 Discussion and Conclusion 


The main aim of the agreement between the EU and Turkey was to stop the uncontrolled influx of 
migrants leaving Turkey and arriving on European shores. At the same time, the European Union, 
together with the Turkish government, pledged to "break the business model of the smugglers 
and to offer migrants an alternative to putting their lives at risk” [10] while Turkey would ” take 
any necessary measures to prevent new sea or land routes for illegal migration opening from 
Turkey to the EU” also by cooperating with neighbouring countries [10]. Although the main 
objective of the agreement between the EU and Turkey was not to guarantee a safer life for 
migrants, it is clear that the two parties also took into account the humanitarian impact of the 
agreement. This intention is also reflected in the impact assessment prepared by the European 
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Commission in 2018.[7] Furthermore, in its "Second Report on the progress made in the 
implementation of the EU-Turkey Statement” [6]the European Commission expressed its concern 
about the emergence of new migration routes from Turkey to Europe. Despite these concerns, no 
evidence of the development of new routes as a result of the agreement was found, but in two 
months there was not enough time to assess the impact of the agreement on the safety of migrants 
or the emergence of new migration routes. The report ”EU-Turkey Statement: Four years on” [8] 
of March 2020 analyses statistics on the development of refugee flows and the use of the 6 billion 
euros that the EU has invested in Turkey to provide humanitarian aid to refugees. The data 
presented refer to a very limited period before the agreement, comparing the peak of the 
migration crisis in 2015-2016 with the evolution of migration flows in the following four years. In 
our view, this type of comparison could be misleading as no rigorous statistical test has been 
performed. In our analysis, we find that the decrease in migration flows on the Eastern 
Mediterranean route is only marginally significant. More importantly for our objective, the 2020 
report makes no reference to the emergence of new migration routes as a result of the agreement, 
let alone an analysis of a possible diversion effect on existing Mediterranean routes. To properly 
assess the impact of the agreement on migrants of different nationalities, we develop a rigorous 
causal machine learning framework with the aim of evaluating the impact of the EU-Turkey 
agreement on the migration decisions of those migrants who would have chosen the Eastern 
Mediterranean route in the absence of the agreement, a route widely recognized for its 
significantly lower risks compared to the Central Mediterranean route. Overall, a significant 
diversion effect can be observed, which leads to more migrants of the nationality that would have 
taken the Eastern route after the agreement choosing the more dangerous Central route. 
Furthermore, we highlight a positive correlation between the significative diversion effect caused 
by the EU-Turkey agreement and a higher risk of getting into dangerous situations that lead to the 
loss of migrants’ lives. Taken together, our results reveal how short-sighted it is to focus exclusively 
on a single migration route in the Mediterranean: migration patterns are clearly interdependent 
and targeted actions need to be coordinated across the region. This is the main policy implication 
of our study, as this form of agreement has been used as a reference by the European Union when 
drafting other agreements such as the recent agreements with Egypt in March 2024. The narrow 
focus on bilateral agreement is likely to overlook the broader impact that migration agreements 
can have on alternative routes that inevitably intersect with the European community. There is 
therefore an urgent need for a more comprehensive approach that assesses the causal impact of 
such policies. This approach would allow for a clearer understanding of both the positive and 
negative effects of migration agreements between the EU and third countries. Although our work 
takes a broader look at the impact of the EU-Turkey agreement on migration flows in the 
Mediterranean, there are nevertheless some important limitations that need to be taken into 
account in future work. First, the impact of all bilateral agreements, including the most recent 
ones, should be considered as part of a comprehensive analysis of the impact of EU policies. 
Second, better data is needed, particularly on the nationalities of migrants lost at sea and 
migration flows along land routes. Better data would allow a more accurate reconstruction of 
migration flows from countries of origin to Europe. We see our work as a first step towards a 
transparent and participatory framework for policy impact analysis, which could ensure that all 
stakeholders contribute to improving the quality of policy evaluation. 
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